Coupled gating between individual cardiac ryanodine calcium release channels.
In order to study interactions between ryanodine receptor calcium release (RyR2) channels during excitation-contraction coupling in cardiac muscle, we used bilayer lipid membrane (BLM) and improved the method of cardiac sarcoplasmic vesicle fusion into BLM. We increased fusion gradient for the vesicles, used chloride ions for fusion up to concentration of 1.2 mol/l and fused the vesicles by adding them directly to the forming BLM. Under these conditions, increased probability of fusion of vesicles containing 2-7 ryanodine channels into BLM was observed. Interestingly about 10% of the channels did not gate into BLM independently, but their gating was coupled. At 53 mmol/l calcium solution, two coupled gating channels had double conductance (191 +/- 15 pS) in comparison with the noncoupled channels (93 +/- 10 pS). Activities of the coupled channels were decreased by 5 micromol/l ryanodine and inhibited by 10 micromol/l ruthenium red similarly as single RyR2 channels. We suppose that cardiac sarcoplasmic vesicles contain single as well as coupled RyR2 channels.